[0002] 

[Prior Art] In manufacturing businesses, lot numbers or 
manufacturing numbers are directly printed on 
semi-manufactured products and manufactured products, or 
seals on which those numbers are printed are attached thereto, 
and an image piclcup device, which a character recognition 
apparatus is provided with, is disposed on a manufacturing line 
or an entering and dispatching line or the like, and characters 
given to pre-manuf actured products or manufactured products 
are read by the aforementioned image pickup device, and lot 
numbers or manufacturing numbers are recognized from the read 
characters, and the recognized lot numbers or manufacturing 
numbers are given to a management computer, and by the 
aforementioned computer, centralized management of a 
manufacturing step and inventory is performed. Characters 
such as lot numbers and manufacturing numbers are often printed 
directly on pre-manuf actured products or manufactured 
products, but quality of printing is low due to thin spot, blur 
and taint and so on. In addition, a level of lighting is low 
and a circumstance of image pickup is bad. On the other hand, 
character recognition in manufacturing businesses requires a 
technique of recognizing a character with high speed, high rate 
and high resolution. Then, in order to correspond to these 
requests, a character recognition method mentioned below has 
been adopted. 
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[0003] An image of a recognition target character, which is 
given on an object whose image is picked up, is picked up by 
means of an image pickup device located immediately above, and 
an analog signal, which is outputtedby the image pickup device, 
is converted into a digital signal having predetermined tones, 
and it is stored in an image memory, and a character image, 
which is stored in the image memory, is converted into a binary 
code to generate a binary coded image, and characters are cut 
out, from this binary coded image, one character by one 
character, with a character frame having a predetermined set 
size. About respective characters that are cut out, 
coincidence between each reference pattern and a cut out 
character is calculated on the basis of the following (1) 
formula, by performing pattern matching with a plurality of 
reference character patterns that have been previously 
registered in a dictionary, and they are referred to as a first 
candidate character, a second candidate character, in sequence 
from a thing having high coincidence, and in the case where 
the first candidate character satisfies both of the following 
(2) formula and (3) formula, it is determined that a cutout 
character is the fist candidate character, and in the case where 
the first candidate character satisfies either one of the both 
formulas or does not satisfy both of them, it is determined 
that a cutout character is illegible. 

Coincidence = (Total number of coincident pixels)/ 



(Total number of pixels that constitute a reference character 
pattern) ... (1) 

Coincidence of the first candidate character > a 
first threshold value ... (2) 

A difference between coincidence of the first 
candidate character and coincidence of the second candidate 
character ... (3) 

[0004] In character recognition like this, it is important that 
balancing between a cutout character and a character frame is 
good on the occasion of cutting out a character. 
[0005] Fig. 7 and Fig. 8 are explanatory views explaining a 
conventional method for cutting out a character. As in Fig. 
7(a), in the case where there are character strings of ^^1, 2, 
3, 4, 5'' and ^^6, 7, 8, 9, 0" on a binary coded image, when an 
operation of accumulating each binary coded value that 
constitutes the binary coded image in a character string 
direction is repeated to generate projection in the character 
string direction, two pealcs are obtained according to each 
character string, as in Fig. 7 (b) . Then, a center of each pealc 
is obtained and used as a first reference point for cutout, 
and both character strings so as to become a column size that 
has been set up in advance centering around each first reference 
point. 

[000 6] About for example ^^1, 2, 3, 4, 5'' among the cutout 
character strings, when an operation of accumulating binary 
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coded values in a direction orthogonal to the character string 
direction is repeated to generate projection, 5 peaks 
according to each character are obtained as in Fig, 8 (b) . Then, 
a center of each peak is obtained and used as a second reference 
point, and by cutting each character so as to become a line 
size that has been set in advance centering around each second 
reference point, each character of ^n'', ^^2'^ ^^3'% ^M'', ^^5'' has 
been cut out as in Fig. 8 (a) . In addition, by performing the 
same processing as above about the character string of ""^6, 7, 
8, 9, 0'', each character of ^^6'', ^^7'% ^^8'', ^^9", ^^0'' has been 
cut out . 
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(54) CHARACTER SEGMENTATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a character 
segmentation method capable of improving a character 
recognition rate and character recognition accuracy by 
segmenting characters so as to be the character frame 
of a size corresponding to the size even in the case that 
the sizes of the characters inside images are different. 
SOLUTION: A character segmentation part 44 projects a 
binary image in a character string direction, calculates a 
first reference point, specifies the area of a character 
string with the first reference point as a center, 
performs projection in a direction orthogonal to the 
character string direction in the specified area, 
calculates plural second reference points and obtains a 
character interval. An arithmetic expression for 
computing the size of the character frame based on the 
character interval is set to the character segmentation 
part 44 beforehand and the character segmentation part 
44 calculates the size (column size x row size) of the 
character frame by substituting the character interval to 

the arithmetic expression, segments the character string so as to be the calculated column size 
with the first reference point as the center and segments the respective characters included in 
the character string so as to be the calculated row size with the second reference point as the 
center. 
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